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(57) Abstract: An angular- velocity sensor comprising a substrate (1) having a 
tuning-fork shape, drive units (110) each provided on an arm portion constituting 
a tuning form to vibrate that arm portion, monitor units (150) for detecting vibra- 
tion produced by respective drive units (110), and detectors (120) for detecting the 
displacement of vibration when an angular velocity is worked on, wherein each 
drive unit (110), each monitor unit (150) and each detector (120) respectively con- 
sist of a lower electrode layer, a piezoelectric thin film and an upper electrode layer 
that are formed on an arm portion, and the outer peripheral end of a piezoelectric 
thin film consists of a step shape having at least one flat portion on which no up- 
per electrode layer is provided to thereby prevent short-circuiting between lower 
electrode layers and upper electrode layers. 

(57) mfo: «xs»jR**-r**s (i) <t, ^x&mj$.-?z>m%wzmit 
t>tim%v$:Mm£i±z>%m^ (no) t, mnm o i o) ic^yse 

*Ltc«tfl**»"r*^-*— « (15 0) t. fk&aUfilK\1br>tzb£<D 

mwKD&tiL&mto-? z&mm (120 tzm*.. mw» tnoj, 

^-$r— fflj (15 0) ftcfctftttUA (12 0) l£, MAS ±lzMf££tltz 



WO 2004/015370 Al I Mil llllllll II 111 111 Hill Hill Ml I II III Hill llll II 111 lllll 111 lllllll llll III llll 



WO 2004/015370 



PCT/JP2003/009991 



1 

10 ?-#>'WLi?J'i'^^Wif& (PZT) #<DffS;^Jgl SrJBV^fllj&asfi^&H 

<5 o 

20 ij#^ip9-3 3108 m-temz.fe, mMMJR&w&±-\z&& : f&&'tz>± 

25 ^7c, #PB 2001-11371 0 fcJu j± ^ f£ f& <£> fif h 



WO 2004/015370 PCT/JP2003/009991 

2 

S^feSo r<Dfc#>^ TfPSSS ^JESlf flfli: £51fe#H-$cJlf|-i- 5 - 1 1± 
^ th h <DW(D'&W ft gets: %fc -F%$mMm±&£X$mffi.±tel&1$.£fri% 

mmm^w^M^'B^^nt^i c^rafc e>&v^ r<Dfc£>, Tumum± 

15 f5„ 

25 lUlligi^fe^^ £E«mjR©^jSUSSPr±^J&< 4: t> — o^mU^ir 
& f&WtJ&VtV* n (D^jH spfflSP fi_bgpfl^JB &mtfbti'X^ts: 



WO 2004/015370 



PCT/JP2003/009991 



25 



j£ L-fc 



5 



WO 2004/015370 PCT/JP2003/009991 

4 

5 i) jm^^ (Ti) m±<o > (pt-Ti) &&m(D-mm 

y (Ti) ttifclR U fc: < VH4ft£r^U (Pt-Ti) £^JH 

o if M HI 

25 ofcSfffiOte^lH 



WO 2004/015370 PCT/JP2003/009991 

5 

mm 

0 7 tt % *^^©|IM©^t!i©^|jSft*fev^©3E^WItlttW*f-5BfffiBI 



is w «r njfe-t- s & (D m. $k (D mm 

5te> H l jc^i-f|jSA*fe^f-©J£^:»fffiHT?*>So @2iixi-xilt 

ftofcUfffiEU HI 3 f 4 X 2 — X 2llu)&of: if® HI n |4eX3-X3lH 

& o fc 9f ® HI > *3j;trH5r±X4-X43(i^J&o/t:Bfffi0tf*>5o -!^T> # 
T^SfeJl £ tttt, £4k (Pt) HI, (Pt-Ti) ^ 

figs & (Au) fig, A (Cu) JH > =.y*vU (Ni) Jjl^TA^-^ (A 
1) fi|4$<E>£:JgSEfig N ^{b/i/^-^A (Ru0 2 ) fig^HftflS'f P (I 
r0 2 ) fig^OgHM&^Mtfc&JBV^Sr t*ST?#5„ ll^attt, ^ 
*>*y * V »IS(CVD) N ^7^7^ b^tfBj£fig$fe (P 

cvd) t^iv^rH5-e#5 0 

Jcfc, JEHIi f^yi^nytlS (PZT) IgdSjjg^iElRj 

ft© .tv^fig&flsjKu^i-v^ tfrt>mt. uv^lffi-efcS^s^ p 



WO 2004/015370 



PCT/JP2003/009991 



20 



T) 



6 

, vsfei& (pz) m, 7i/?> (La) i^m^/^^ > 
(plzt) jupg, ff«^-e, ^^>-^t&&#$refc*u-£> 



C V 



M£J:**T§lffii-;/tie>o3ltfJLf»l 10, ^31^^^mi-5fci6<D^m 
£15 12 0, — ^(DmU^W.Wi^^:^t^(DmWi^ 1 3 5 , — *fr <D J0BgPK: & C 

^fc N 1 ^£5V^T, — Sfr©IRSB&— frfcSStt*f-«— ffc^SM-fci, §1 
15 ttSb^Pl 1 0, ^ffigfll 2 0, mWbUi 3 5 *5 .fct**^* — SP 1 5 OO-^rtt 

•e^6>3IW**tfc4ftW<fP5IHiUE<fei 2 0 1, i*MIiJMb^3l tfi tiB^ 1 3 

0 1, ^MMW[»SP5I ffi UEII l 401, ^-^-gpgltHL-Baitl 501 as?g 

j££^TV^ 0 £ hK, ZLtlib(D3\m^mMl 201, 1301, 1401, 

1 5 0 U««^ft5fcJ6©ii^5/ K5, 6, 8, 7 1, 7 2C 

h 1 ©x 1 -x uiuzii&ofcUfBBiTN 5iffiugpi 1 ocDmmn 



$|5H 



2 1 ^5i(±suti5iiS#H3 1 fc^^stt^trr*— o ^^UT_b 
25 1 m 2 5 **T?©j&*v-e*L©»fB5H^6) t>t>^& <t 5 fc, Jtti-en 

H 1 fc^i~^|JiflESrtfttti-t-«fe*©tftltiasi 2 0 ft Sf£ 1 0 105 SPSS -h^ 



WO 2004/015370 



PCT/JP2003/009991 



U 1 3 5 flSJB 



14 0 m 



13 5 ^fff^c^T 



U 1 <^0B§|3ffi±^^:^-? i ^.lliWj^T^m 



2 3, 24, HiiMffiflE^ 



£fruTV^3o B&IbffBTl8®ffiS 2 3 , 2 4, l»!j£flffi«#Ifl 3 3 , 3 



10 4*5 .fctfiBibSP-hlB 



4 3, 4 4 fifS^IH CfgfcTH^&frTV^So ^fc. 



tfefflff&Sltfi USBfi 1201 ^ft#Jl»£P 130 £^I!JSg»£|S l 4 o £ ©rate 

g| 1 fcTjH-J; 5 fc> * = * — U 150 l ©JR|fPffi_bK:-tix-'eix— o 

Wtft btL■CV^6o ^e^^ — 15011, ^e = ^— SPTSPm^S (B^H*h 

H4ft, 01©X3-X3 ^^ofcffi^^fife^oW®^^*i-|ll^fc 

mbiami 301, tuMmwiMBUtt tsu 4 0 1 & «t tMr ~ * — gp§iffib 

20 Etl 5 0 l^M$tlTV^5 0 ittb©§IHi biam 1 2 0 1 , 1 3 0 1 , 

1401, 1501 fi, -^tv^ste i wi>> hT^mmm^] m bian 221, 

2 3 1, 2 4 1 , 2 5 1 , JEftftfllSltiJ Uia$l3 2 1 , 3 3 1, 3 4 1, 1 
5 1 *3 «fc UUitfP «ffiJi 51 W 421, 431, 441, 451 X*m& £ 

25 ^^tb, *r~?—uB\m i^wmi 5 o 1 1 L.xmmtsthx^z> 0 

^mffl3lffibffi$Si 2 o l <D 5 "fe©Ji*fR«Sfi3IW UEIM 2 l te, tfcffi 

sol©? % <d ±%$nmm %\ & lbbim 3 1 mwanm^-y k 7 2 k 



WO 2004/015370 



PCT/JP2003/009991 



— Sp^lffi LiaHi 50105 %<D_Lg|$®*lg3lfcfci US5^4 5i(t ^e- 

^mt^ittj bsn 2 o 1 , rtftijiEUjf^im biani 3 0 1 , ^ 

5 tiQff3btt3lffiU£& 14 0 1 *5 j;-o^~^ — *P5IW b@a$fu 5 o 10^0 

^e^ j ett(DT§pm^JS^ittiuiai^2 2 1 s 2 3i s 241, 2 5 1 it, ^9 

10 2 3 1 , 2 4 1 , 2 5 1 U^y^l/Jf^U-r, ^ffi^^^fe $nfc^B"Cfe 5 D 



<D— friSWTlfflm^J! 2 0 0 fi— ftMW$*BJBE«IW!l 3 0 0 fcffl P $ 
15 frfctT T^— 5 bT5li±J LISI 4 6 }:giLTJ3 X> , rtbfe^J: 

m 2 0 0 ;3^g^j$£;ft,TV^fctf-eft < N — {^^^Btm^fll 3 OOt 
20 fd^B-e— friH^^TlftSffiJi 2 0 0 %:i%m bTV^o -frU£ <fc X> , ttiil 

y K 5 , rabM*-^ 0 y K 7 l , 7 2 *5 «t Xfi*r~ * — MU^ v K 6 ^ > — 

frHf*»TlH$mM 2 0 0 tlitSi £ £l$ifc LTV^o 

^ffig|S 12 0, IgUjgP 1 3 5 $5 §|S 150 ^^fbTfi, ^fh^: 

m L-mm 1201, i*HiuM»f^iffi tiai 1301, 
25 3ij±s beam 1 4 0 1 *s &xf*Er~#— bisii 1 5 0 1 1, ^9^>-^m 

5 £ , v K 5 £ ^7 ? ^ K«*>* s> K 8 i: OMJ^SPHIIS (HI* 

1 (D_h§|5«®Jl§im 2 1 ^S3K^tbT*3 «3 „ $ b - <£>-h$BS@S 



WO 2004/015370 PCT/JP2003/009991 

9 

yK«S^*/K8li, Lfail l 20 1 <DTg&m®S3ll±}bI3$l2 

2 1 ^mm^ti, £ £>^^(DT$pm^s§im bia^2 2 1 «^m$PT§pm^ 
5 . &3b% _h§pm^s§im Lgai4 2 1 irTtflm»i3iffibia$i2 2 1 ^©ra 

— M^s HI 6 A^bUl 6 D Srffll^-TlftflJIi-So ft*3 % 06A^b06Df t 

te s m l ioo <DfeM(D— *p©Wf®*i4:^:L"C^'t-BlT? 

15 m»S 4 i:*?!b-CtMi-So 

* f/^-y7 5 <E>#s5r s 1010 h^^ — ^ 7 0 (Dipg <t «9 Z£ < 7f2/& 



WO 2004/015370 



PCT/JP2003/009991 



10 

3 A£r^afc^J&-e# S^»-fCJ&< s ffi®?ilfl3 y ^ ipte 7 h u 
ft 5 i £ t> B&Jt"e$ 5c r. © J; 5 ^l^S^^^-raxmSr 3 HlJy, Jbfro X 

£ y ^ >" ^ £fr;fc> ft J; 5 t <5 0 m^«£9s El 5 \zm Lfc <fc 5 m N 



10 



15 



25 



20 as<£ffifc^#LTV^fc«>, T*«M2 fc_L*PS*JB4 



©J:5 ft ^ - y^P X £r — fcWfc«|S£:#:j; 



fj o "C '"b =fc V\ 



7 1, 7 2^^HS§ (IH^-frT) ^b^S^^y^s ft -5>«rfP 

M-t^o ^tifc «fc 9 > 13 0 flS#3fti"S £: # fcWu l*lfMMfr£P 1 

4 0(iiKit5©i:\ fX^MtSSfel o-ttL-^^olRtt^ HI l ©¥ffi 



— gpi 5 o \zmw.znx\^%^^? —mu^y kg £t^lt«i5H]s& 



WO 2004/015370 



PCT/JP2003/009991 



11 



10 



20 



^ ti © 0b (D fe* $g m <o M m & — 5£ lit \z ffifl ir 5 „ 



lift £ ffi # i~ 5 c 

&3b\ 51 W b$p l l o te s ffm^ 



NIL 



ft itt©^SS*^tl 0 0 &m&1rZ> r t «s*T?# 5„ r<D^m. 



WO 2004/015370 



PCT/JP2003/009991 



12 



15 



9^ (Ti) I2A, r®Ti l2A±t6^i:f^^# (P t - T i ) 
I2B i©-liJ*^b45T»t*l 2 i LT%iV\ T i IH2 AiiV!) 



©It i --©^f tt^^t < &f-e# 5o £ bfc> (Ti) (iPt- 



4 &r, T i Hi oh 



CD T i 



il, ^ (Au) ®l, m (Cu) H, -iy^r/^ (Ni) ||fc5V^ft7/^^^ 



>> A (A 1 ) 



3 teWM 3 A&rX^ LT, -?rC>_L;^ SrT^ 



*3 N rcDi 5 J&JPX^ff5 i ffm#I^3 fc^ — ^gp 3 B, 3C&1W 

r<D^— /^§|53B, 3 Cte, Klfc 1 CD^B^^fbT 9 OM 

i >9 /h £ & it ir. i~ § rt^st LV^ 0 r (D i 5 ft^ — ^ 0 ^^«^^- h l/v* 
2*-C©MIB^< £ Sri UH^teB&itT?* 3c 

A (Mg) SSJP^*i5'V»9^^^»l& (PLMT) Hg9 Sr^J^LT^ iV^„ 
25 r © i 5 tfctlCP Z Tl^tS i> PZTi^colt^tt. Ifi 



tiiio, tfettjgp 12 0, 



§151 3 5, ^E-^^— §|5 1 5 0, *3it*£.;fr 



£><Z?3Itt5 1 2 O 1 , 1 3 0 1, 1401, 15 01#fr-O^Tte, 



WO 2004/015370 PCT/JP2003/009991 

13 

§im b§is i 1 o «t >9 <dmw, —i^m^.U(omum^m^u, * e»^r± 

j&iafli#fifei:i-« - £ ^ «fc t> > Sfe i ©TMPSrinx-t-asi^teu ^<d^-< 

trt^^#5^ 5 sfe*3fii: bTt> J;v^„ 



WO 2004/015370 



PCT/JP2003/009991 



14 

2. itufB— f£fH3»fi, MIB»§P> fiflB^^^— §15*5 ctt^SufB^Hti^^^ 

k-t&m^omm 2 Kmm,(Dftm&^^^ 0 



WO 2004/015370 



PCT/JP2003/009991 



15 

6. itfriET^M®^ HuiBS^jL^^^bfc^-^^ (Ti) mtmm^^ 
i/ (Ti) n©etif^y (pt-Ti) (D -mM&fr z> & % - 

^ (o m % m x-r 5 fc «> fltrtaste & f*#i- ^ i%mmmf> ^wtntc^t it mm 



WO 2004/015370 



PCT/JP2003/009991 




WO 2004/015370 



PCT/JP2003/009991 



2/7 

FIG. 2 



110 no 




FIG. 3 



1201 



1201 



221 321 4 21 1 j30 




130 ^221 321 421' 1 4° 

-A , , A. 



'23~33 43 N 




WO 2004/015370 



PCT/JP2003/009991 



3/7 

FIG. 4 




1501 



FIG. 5 



1401 



1301 



2 3 44f 2 3 431 




/ 



8 1301 

, A v . A 

46 65 2' '431 3? 



* * m 




M401 




WO 2004/015370 



PCT/JP2003/009991 



4/7 



FIG. 6A FIG. 6C 




FIG. 6B 



2 i j 3B 

, f: ill 1 1 : 1 :•: I • N ■ 

■■"■"■■■■■■•"■"•■•"•■•■•"•"I 

"I. "•" •"■"•"■"I 



FIG. 6D 



2 

I 



/ 




m m m 






WO 2004/015370 



PCT/JP2003/009991 



5/7 

FIG. 7 




WO 2004/015370 



PCT/JP2003/009991 





6/7 



1 

2 T§PTO*I 

2 A, 10 > (T i ) M 

2 B &&t?$ (P t -T i ) 

3 JEW 

3 A, 3B T-— /^nB 



5 
6 
8 
9 

2 1 

2 3 

3 1 

3 3 

4 1 
4 3 
4 6 

6 O 

7 O 
7 1 
1 O O 

1 1 O 

1 2 O 

1 3 O 

1 3 5 

1 4 O 

1 5 O 

2 0 0 

2 2 1, 

3 0 0 

3 2 1, 

4 2 1, 
12 0 1 




>S£tB (P LMT) 






SPJ± 




I 



3iajLgirFg&m*i 

2 4 MJlg&TSflWI 

3lffiLSBEEMtJlI 

3 4 

4 4 1ES!]§P±£P1 

3iajLm*iJi 

6 5 tfT/ls— 

5 UvAh/^- 

2 M&Ktt/{y K 

3lfciiLgP 




7 



rP 



SP 



1£fctigP 

-teHJUtSPTgP 

2 3 1, 2 4 1 

-«wgPEm 

3 3 1, 3 4 1, 3 5 1 
431, 441, 451 

^fcfcJSP3ltfcLM 





2 5 1 TpPWlJS^Itti 



-hSPBflJSSIfcB LM 



WO 2004/015370 



PCT/JP2003/009991 



7/7 

13 0 1 ftm»gR3lfctl LEU 

14 0 1 ^iliJlEibSP^im LBB*I 

1501 =E=.$—^\\tii,mm 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09991 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G01C19/56, G01P9/04 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01C19/56, G01P9/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



A 



JP 9-159457 A 
20 June, 1997 
Figs. 1 to 2 
(Family: none) 

JP 2001-113710 
24 April, 2001 
Figs. 1 to 6 
(Family: none) 



(Nippon Soken, Inc.), 
(20.06.97) , 



1-7 



A (KRI International, 
(24.04.01) , 



Inc. ) , 



1-7 



A 



JP 9-331087 A (Fuji Electric Co., 
22 December, 1997 (22.12.97), 
Figs. 1 to 15 
(Family: none) 



Ltd. ) , 



1-7 



x 



Further documents are listed in the continuation of Box C. 



See patent family annex. 



"A" 



(IT J> 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



tc-ry) 



«TV» 



"&" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
16 October, 2003 (16.10.03) 


Date of mailing of the international search report 

04 November, 2003 (04.11.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT7ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/09991 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US 6420202 Bl (Agere Systems Guardian Corp.)/ 
16 July, 2002 (16.07.02), 
Figs . 1 to 4 

& JP 2002-43879 A & EP 1156584 Al 
& US 2002/0022292 Al 


1-7 


A 


US 4890370 A (Murata Manufacturing Co., Ltd.) , 
02 January, 1990 (02.01.90), 
Fig . 5 

& JP 1-98311 A 


1-7 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 




A. WSKDMtZ&Bn&M (HJWWfa* (IPC) ) 

Int. C 1 7 G01C 19/56, GOIP 



9/04 



W£«rfTofc:*/hlRSt** (HI^#fF^-W (IPC) ) 

Int. CI 7 G 0 1 C 1 9/56, GOIP 9/0 4 



H*HHffi*fl6^* 1 9 2 2-1 9 9 6f 

ttWJsmnmmm&M. 1971-2003^ 

0#IBglJl*^3M8K&*ft 1 9 9 6-2 0 0 3f 

fflSi^ySSr^^Sft 1 9 94-2 0 0 3¥ 



i-e-fejl bfcm^-y 2 — ^-<— ^ (7 s — ^^c— ;*co£ffc, f^S-'feS UfcJlfS) 



C. mm-jrZkmtbhtiZX 



A 



A 



JP 9-159457 A (^^B-^gft^p^lt^W 
Jfr) 1997. 06. 20, f 1-20 

JP 2001—113710 A 

2001. 04. 24, Hi — 60 

JP 9-331087 A (S±S^^^:#%h) 
1997. 12. 22, 11-150 (77^^U 



1-7 



7 



7 



I)© 

roj nlCiSi^ ftffl, ®^icw&i"S» 
rpj mutt® Bifn;\ d^offlj^fctStf^K^Sfli t ft 5 fctJl 



cd 0 co^KKk* $ ttfclfcrS; 

coa^ofefe^§iffli~s few 

coif ^ttXfijt^tt/^ *v>fc#*.&*i,a i fc<0 
Tyj '#lcill5Scofc-5S:»t?fc-oT s ai^5:iSfci:#,con^ 

r&j p-^ryb7r5y-Xf 



16. 10. 03 




g^n#f^ff ( I S A/ J P) 
Sffi#-i§- 100-8915 



;fS## 03-3581-1 101 fom 3 2 5 6 



iiPCT/ISA/2 10 (12^) (1 9 9 8^7^) 



H^t±J]p#-9- PCT/JP0 3/0 9 9 9 1 



C GSS%) 



#-r=f y — * 



■ P. 



A 



A 



US 6420202 Bl (Agere Systems Guardian Corp. ) 

2002. 07. 16, Hi -4HI 

& J P 2 0 0 2-4 3 8 7 9 A 

&E P 1156584 Al 

&US 2002/0022292 Al 

US 4890370 A (Murata Manufacturing Co. , Ltd. ) 
1990. 01. 02, 150 
&JP 1-98311 A 



1-7 



1-7 



iPCT/I SA/2 10 (J8 2-<— v^CD^) (1 9 9 8^ 7 M) 



DOCUMENT-IDENTIFIER: WO 2004015370 Al 



PUB-NO : 

DOCUMENT-IDENTIFIER : 
TITLE : 

PUBN-DATE : 

INVENTOR- INFORMAT I ON 
NAME 

NAKANISHI, TSUTOMU 
TAJIKA, HIROFUMI 
HAYASHI, MICHIHIKO 
OUCHI, SATOSHI 

AS S I GNEE - I NFORMAT I ON 
NAME 

MATSUSHITA ELECTRIC 
NAKANISHI TSUTOMU 
TAJIKA HIROFUMI 
HAYASHI MICHIHIKO 
OUCHI SATOSHI 

APPL-NO: JP00309991 
APPL-DATE: August 6, 2003 

PRIORITY-DATA: JP2002229756A (August 7, 2002) 
INT-CL (IPC) : G01C019/56 , G01P009/04 
EUR-CL (EPC) : G01C019/56 



file:///CI/Documents%20and%20Settings/drosenaii/My%2...201()-03-24_WO_2004015370_Al_M_Accessible Version.htm (1 of 2)3/24/2010 4:08:05 PM 



WO2004015370A1 
WO 2004015370 Al 
ANGULAR-VELOCITY SENSOR 

February 19, 2004 



COUNTRY 

JP 
JP 
JP 
JP 



COUNTRY 

IND CO LTD JP 

JP 
JP 
JP 
JP 



DOCUMENT-IDENTIFIER: WO 2004015370 Al 



ABSTRACT: 



CHG DATE=20040309 STATUS=0>An angular-velocity 
sensor comprising a substrate (1) having a tuning- 
fork shape, drive units (110) each provided on an 
arm portion constituting a tuning form to vibrate 
that arm portion, monitor units (150) for 
detecting vibration produced by respective drive 
units (110), and detectors (120) for detecting the 
displacement of vibration when an angular velocity 
is worked on, wherein each drive unit (110), each 
monitor unit (150) and each detector (120) 
respectively consist of a lower electrode layer, a 
piezoelectric thin film and an upper electrode 
layer that are formed on an arm portion, and the 
outer peripheral end of a piezoelectric thin film 
consists of a step shape having at least one flat 
portion on which no upper electrode layer is 
provided to thereby prevent short-circuiting 
between lower electrode layers and upper electrode 
layers . 
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